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(54) FUEL CELL POWER GENERATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power generating 
device capable of generating high voltage and increased 
output of a battery by using a solid electrolyte type aqueous 
electrolysis tank for generating oxygen and hydrogen from 
steam generated by a heater and the supplied electric 
power, and humidified oxygen from an oxygen humidifier and 
humidified hydrogen from a hydrogen humidifier. 
SOLUTION: Since a solid electrolyte type aqueous 
electrolysis jar 2 is operated at about 1,000° C, water from 
a water tank 3 is converted into steam by a first heat 
exchanger 6 and a heater 7, and heated by a second heat 
exchanger 8 to about 1,000** 0. The steam is supplied 
together with electric power to a cathode side of the solid 
electrolyte type aqueous electrolysis Jar 2, and gaseous 
oxygen is generated at an anode side, and gaseous 
hydrogen, including steam, is generated at the cathode side, 
and are stored in an oxygen tank 4 and a hydrogen tank 5, 
respectively. Oxygen and hydrogen are taken out of the 
oxygen tank 4 and the hydrogen tank 5, and after 
humidifying with an oxygen humidifier 9 and a hydrogen humidifier 1 0, the humidified oxygen and 
hydrogen are supplied to a cathode and an anode of a solid polymer fuel cell 1 to generate electric 
power. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A solid oxide type water electrolyzer which generates oxygen and hydrogen from a water 
tank, a warmer which heats water from this water tank, and a steam by which it was generated with 
this warmer and electric power supplied, An oxygen tank which stores oxygen generated in this solid 
oxide type water electrolyzer, A hydrogen tank which stores hydrogen generated in this solid oxide 
type water electrolyzer, A humidifier for oxygen which humidifies moisture from this oxygen tank to 
oxygen, and a humidifier for hydrogen which humidifies moisture from this hydrogen tank to 
hydrogen, A fuel cell power plant provided with a polymer electrolyte fuel cell generated from oxygen 
humidified from this humidifier for oxygen, and hydrogen humidified from this humidifier for hydrogen. 

[Claim 2]The fuel cell power plant according to claim 1, wherein a heat exchanger which carries out 
the heat exchanger of the water from said water tank from oxygen generated in said solid oxide type 
water electrolyzer and hydrogen is provided. 

[Claim 3]The fuel cell power plant according to claim 1, wherein an oxygen cycle line which 
separates moisture from oxygen gas discharged from the cathode side of said polymer electrolyte 
fuel cell with a steam separator, and supplies this oxygen to the ON side of said oxygen humidifier is 
provided. 

[Claim 4]The fuel cell power plant according to claim 1, wherein a hydrogen circulation line which 
separates moisture from hydrogen gas discharged from the anode side of said polymer electrolyte 
fuel cell with a steam separator, and supplies this hydrogen to the ON side of said humidifier for 
hydrogen is provided. 

[Claim 5]The fuel cell power plant according to claim 1, wherein cooling lines which send water from 
said water tank to said polymer electrolyte fuel cell, and are cooled are provided. 
[Claim 6]The fuel cell power plant according to claim 5, wherein said cooling lines supply water to 
said humidifier for oxygen, and said humidifier for hydrogen by the appearance side of said polymer 
electrolyte fuel cell. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention relates to the fuel cell power plant generated from the oxygen 

generated in the solid oxide type water electrolyzer. and hydrogen. 

[0002] 

[Description of the Prior Art]A polymer electrolyte fuel cell (PEFC, Polymer Electolyte Fuel Cell) is 
a fuel cell which hydrogen gas (again reformed gas) is supplied to an anode, it supplies oxygen gas 
(or air) to a cathode, and operates in room temperature -100 ** order Drawing 2 shows the power 
generation principle of PEFC. Several 1 0-micrometer thin porosity Pt catalyzer electrode is 

attached to the both sides of an about 100-micrometer poly membrane which have proton (H*') 
conductivity in an electrolyte, the side to which hydrogen gas is supplied serves as an anode, and 

the side to which oxygen gas is supplied serves as a cathode. H2 oxidizes to H*^ with an anode, and 

H'*' moves in the inside of a poly membrane, and reaches a cathode. Electronic e " generated with 
the anode on the other hand reaches a cathode, after doing electric work through an external 

circuit. In a cathode, it reacts to H"^ and e ~ which O2 reached, and is returned to H2O. 

[0003]When H"*" moves in the inside of a poly membrane, it moves with some HgO molecules. This is 

called the electroendosmose effect. Therefore, it tends to dry, this reduces the electrical 
conductivity of a poly membrane, and, as a result, cell performance falls [ the anode side of a poly 
membrane ]. A steam is included in H2 gas as one method of preventing this, namely, it humidifies, 

an electrode is supplied, and a poly membrane is made to become wet through the fine pores of an 
electrode. 

[0004]On the other hand with a cathode, H2O generates. Although H2O carried by this generation 

H2O and electroendosmose is discharged out of a cell from the cathode side, back-diffusion of gas 

of the part is carried out to the anode side from the cathode side, and it is discharged also from the 
anode side. In PEFC with a low operating temperature, although a part of H2O becomes a steam, 

since others serve as waterdrop, if this is not promptly excepted out of a cell, an electrode will get 
wet too much, diffusion inhibition of H2 and O2 is caused, and cell performance falls. There are a 

method of putting on the flow of emission gas and carrying out together as a method of removing 
waterdrop, the method of sucking out by capillarity using a water absorption plate or Wick (a thing 
like the heart of a candle), etc. Since a flow increases when using air as reactant gas, the amount of 
evaporation of the moisture in a poly membrane also increases, and a poly membrane dries. Air is 
humidified and supplied also in order to prevent this. 
[0005] 

[Problem to be solved by the invention]a polymer electrolyte fuel cell uses a reformer for an anode 
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for fossil fuels, such as natural gas, — — rich gas is reformed and supplied, air is supplied to a 

cathode, and it is considered as the oxidizer. However, when generating electricity using reformed 
gas and air, there is a problem that voltage is lower than the case where it generates electricity 
using pure water matter and pure oxygen. 

[0006]This invention was made In view of the above-mentioned problem, and an object of this 
invention is to provide the fuel cell power plant generated using pure water matter and pure oxygen. 
[0007] 

[Means for solving problem]In order to attain the above-mentioned purpose, in invention of Claim 1. 
The solid oxide type water electrolyzer which generates oxygen and hydrogen from a water tank, the 
warmer which heats the water from this water tank, and the steam by which it was generated with 
this warmer and the electric power supplied, The oxygen tank which stores the oxygen generated in 
this solid oxide type water electrolyzer. The hydrogen tank which stores the hydrogen generated in 
this solid oxide type water electrolyzer. It has a polymer electrolyte fuel cell generated from the 
humidifier for oxygen which humidifies moisture from this oxygen tank to oxygen, the humidifier for 
hydrogen which humidifies moisture from this hydrogen tank to hydrogen, and the oxygen humidified 
from this humidifier for oxygen and the hydrogen humidified from this humidifier for hydrogen. 
[0008]The solid oxide type water electrolyzer operates at about 1000 For this reason, if the 
water from a water tank is heated with a warmer, it is considered as a steam and it supplies with the 
electrical and electric equipment, oxygen gas will be emitted in the anode side and hydrogen gas will 
be emitted in the cathode side. Oxygen gas is stored in an oxygen tank and hydrogen gas is stored 
in a hydrogen tank. Hydrogen can take out electric power from a polymer electrolyte fuel cell by 
supplying the anode side by taking out oxygen from an oxygen tank, humidifying with the humidifier 
for oxygen, taking out hydrogen from a hydrogen tank similarly, humidifying with the humidifier for 
hydrogen, and supplying oxygen to the cathode of a polymer electrolyte fuel cell. Voltage higher than 
the case where oxygen and hydrogen which are generated from a solid oxide type water electrolyzer 
are generated from reformed gas and air since purity is high is obtained. 

[0009]In invention of Claim 2, the heat exchanger which carries out the heat exchanger of the water 
from said water tank from the oxygen generated in said solid oxide type water electrolyzer and 
hydrogen is provided. [0010]In order that the solid oxide type water electrolyzer may operate at 
about 1000 **, the temperature of the oxygen gas emitted or hydrogen gas is high. By carrying out 
heat exchange of these gases and the water sent into a solid oxide type water electrolyzer by a 
heat exchanger, the temperature of the water supplied increases and the temperature of the gas 
sent to a tank falls. Since efficiency increases and the direction into which water comes at an 
elevated temperature at a solid oxide type water electrolyzer is operated about room temperature - 
100 ** with a polymer electrolyte fuel cell, the lower one of the temperature of oxygen gas and 
hydrogen gas is good. A heat exchanger fills the demand of this solid oxide type water electrolyzer 
and a polymer electrolyte fuel cell. 

[001 1]In invention of Claim 3, the oxygen cycle line which separates moisture from the oxygen gas 

discharged from the cathode side of said polymer electrolyte fuel cell with a steam separator, and 

supplies this oxygen to the ON side of said humidifier for oxygen is provided. 

[0012]Since many moisture is contained in the oxygen gas discharged from the cathode side of a 

polymer electrolyte fuel cell, by returning oxygen to the ON side of a humidifier except for moisture 

with a steam separator, a ratio of oxygen utilization increases and generation efficiency also 

improves. 

[0013]In invention of Claim 4, the hydrogen circulation line which separates moisture from the 
hydrogen gas discharged from the anode side of said polymer electrolyte fuel cell with a steam 
separator, and supplies this hydrogen to the ON side of said humidifier for hydrogen is provided. 
[0014]Since many moisture is contained in the hydrogen gas discharged from the anode side of a 
polymer electrolyte fuel cell, by returning hydrogen to the ON side of a humidifier except for 
moisture with a steam separator, hydrogen utilization increases and generation efficiency also 
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improves. 

[0015]In invention of Claim 5, the cooling lines which send the water from said water tank to said 
polymer electrolyte fuel cell, and are cooled are provided. 

[0016]In a polymer electrolyte fuel cell, since it is operated about room temperature -100 

decline in generation efficiency is prevented by cooling a polymer electrolyte fuel cell so that it may 

become the temperature of this range. 

[0017]In invention of Claim 6, said cooling lines supply water to said humidifier for oxygen, and said 

humidifier for hydrogen by the appearance side of said polymer electrolyte fuel cell. 

[0018]Since water which cooled a polymer electrolyte fuel cell in each humidifier, and became the 

temperature near a cell is supplied, oxygen gas and hydrogen gas which are humidified with this 

water also become close to battery temperature, and are supplied to a cell. Thereby, a cell does not 

receive a thermal shock. 

[0019] 

[Mode for carrying out the invention] Hereafter, an embodiment of this invention is described with 
reference to Drawings. Drawing 1 is a block diagram showing composition of a fuel cell power plant 
of this invention. 1 has the structure explained by drawing 2 with a polymer electrolyte fuel cell, 
receives supply of pure oxygen gas, pure hydrogen gas, and moisture, and generates it with about 
[ room temperature -100 ** ] operating temperature. A steam and electric power are supplied to 2 
by a solid oxide type water electrolyzer, it operates at an about 1 000 elevated temperature, and 
generates pure oxygen and hydrogen. Electric power uses night power and electric power from a 
solar cell. Structure is mentioned later. 3 is a water tank and is a supply source of cooling water to a 
steam and the polymer electrolyte fuel cell 1 which are supplied to the solid oxide type water 
electrolyzer 2, etc. 4 stores oxygen gas emitted in the solid oxide type water electrolyzer 2 with an 
oxygen tank. 5 stores hydrogen gas emitted in the solid oxide type water electrolyzer 2 with a 
hydrogen tank. 6 is the first heat exchanger and is heated with hot oxygen gas which generated 
water supplied with the main process pump 12 from the water tank 3 in the solid oxide type water 
electrolyzer 2, and hydrogen gas containing moisture. Thereby, these gases are also cooled. 
[0020]7 heats further the water heated by the first heat exchanger 6 with a heater, and is taken as 
a steam. The exhaust heat etc. of the fire power which adjoins as a heat source, or a nuclear power 
plant are used. 8 is the second heat exchanger and is heated with the hot oxygen gas which 
generated the steam by which it was generated with the heater 7 in the solid oxide type water 
electrolyzer 2, and hydrogen gas containing moisture. Since the hydrogen gas emitted in the solid 
oxide type water electrolyzer 2 contains moisture, after carrying out heat exchange by the first heat 
exchanger 6, the steam separator 14 separates hydrogen gas and moisture, hydrogen gas is stored 
to the hydrogen tank 5, and moisture is applied to the water sent out from the main process pump 
12. 

[0021]The oxygen gas of the oxygen tank 4 is sent to the humidifier 9 for oxygen by the blower 1 7. 
and hydrogen gas of the hydrogen tank 5 is sent to the humidifier 10 for hydrogen by the blower 18. 
Although a mechanical thing which sprays moisture on each gas as the humidifiers 9 and 10 may be 
used, moisture may be humidified using an osmosis film. The humidified oxygen gas is supplied to the 
cathode of the polymer electrolyte fuel cell 1 , and the humidified hydrogen gas is supplied to an 
anode and generates electricity by operation explained by drawing 2 . 

[0022]The ON side of the humidifier 9 for oxygen is connected the cathode appearance side of the 
polymer electrolyte fuel cell 1, the oxygen cycle line 21 is formed, the ON side of the humidifier 10 
for hydrogen is connected the anode appearance side in a similar manner, and the hydrogen 
circulation line 22 is formed. The oxygen cycle line 21 is provided with the steam separator 15 and 
the blower 1 9, separates the moisture of the oxygen gas discharged from a cathode, and returns it 
to the water tank 3, and oxygen gas is sent into the humidifier 9 for oxygen by the blower 1 9, 
circulates oxygen gas, and raises generation efficiency. Similarly, it has the steam separator 16 and 
the blower 20, the moisture of the hydrogen gas discharged from an anode is separated, and it 
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returns to the water tank 3, and hydrogen gas is sent into the humidifier 10 for hydrogen by the 
blower 20, circulates hydrogen gas. and the hydrogen circulation line 22 also raises generation 
efficiency. 

[0023]Although the polymer electrolyte fuel cell 1 operates at about [ room temperature -100 ** ] 
temperature, in order to maintain this temperature, the cooling lines 23 are formed. The cooling 
water pump 13 in which the cooling lines 23 send out water from the water tank 3. It has the third 
heat exchanger 1 1 that heats this water with the exhaust gas of a cathode, and is made into a 
temperature a little lower than the polymer electrolyte fuel cell 1. some water which cooled the 
polymer electrolyte fuel cell 1 is supplied to the humidifier 9 for oxygen, and the humidifier 10 for 
hydrogen, and the remainder returns to the water tank 3. Since there are more flows than the anode 
exhaust with which the direction of the cathode exhaust which flows through a cathode flows 
through an anode, heat exchange of the third heat exchanger 1 1 is carried out to cathode exhaust, 
but it is also possible to carry out heat exchange to anode exhaust. 

[0024] Drawing 3 shows the principle figure of a solid oxide type water electrolyzer. A solid oxide 
type water electrolyzer is called SOEC (Solid Oxide Electrolysis Cell), It is what provided the 
electrode in the both sides of the solid electrolyte plate which is penetrable to oxygen ion like 
stabilized zirconia (YSZ), By energizing to two electrodes, water can be electrolyzed, oxygen and 
hydrogen can be obtained and electric power can be conversely generated by supplying hydrogen for 
oxygen from another side from one side of this solid electrolyte plate. The function of electrolysis is 
used in this invention. This system is operated at a 900-1000 ** elevated temperature. In 
electrolysis, not less than about 70% of electrical energy of the higher calorific power of hydrogen, 

30% of thermal energy, and a 900-1000 ** elevated temperature are needed. Electric charge 2e " is 
supplied to steam H2O supplied to the cathode side from a cathode, and it is decomposed into H2 

and 0 , and 0 penetrates a solid electrolyte plate, reaches an anode, emits electric charge 2e *" , 
and turns into O2. O2 is discharged from the anode side by this, and and undecomposed H2O are 

discharged from the cathode side. 

[0025]Next, operation of this fuel cell power plant is explained. This power plant stores the electric 
power generated with the night power which serves as a surplus in fire power or a nuclear power 
plant, or a solar cell, is used at the stage etc. when the electricity demand of daytime serves as a 
peak, stores electric power in the forms of oxygen gas and hydrogen gas, and when required, it 
generates electricity by making these into fuel. 

[0026]ln the time of stationary energy storage, after the water attracted from the water tank 3 with 
the main process pump 12 is heated by the first heat exchanger 6, it is heated with the heater 7, will 
become a steam, will be further heated by the second heat exchanger 8, will be about 1000 **, and 
is supplied to the cathode side of the solid oxide type water electrolyzer 2. Electric power is also 
supplied simultaneously with this, oxygen gas is emitted from the anode side by the method 
explained by drawing 3 , and the hydrogen gas which contains a steam from the cathode side is 
emitted. After these gases radiate heat by the second heat exchanger 8 and the first heat 
exchanger 6, oxygen gas is stored in the oxygen tank 4, hydrogen gas containing a steam separates 
moisture with the steam separator 14, and is stored in the hydrogen tank 5, and moisture joins the 
water from the main process pump 1 2. 

[0027]In the time of power generation, oxygen gas is supplied to the humidifier 9 for oxygen by the 
blower 1 7 from the oxygen tank 4, and hydrogen gas is supplied to the humidifier 1 0 for hydrogen by 
the blower 18 from the hydrogen tank 5. The hydrogen gas which the oxygen gas supplied to the 
humidifier 9 for oxygen was humidified by moisture, was supplied to the cathode of the polymer 
electrolyte fuel cell 1, and was supplied to the humidifier 10 for hydrogen is humidified by moisture, 
and is supplied to an anode. The cell reaction explained by drawing 2 occurs by this, and power 
generation is performed. The oxygen cycle line 21 starts with this, after the exhaust gas which 
consists of oxygen containing the moisture from a cathode radiates heat by the third heat 
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exchanger 1 1 , the steam separator 15 removes moisture, it is supplied to the ON side of the 
humidifier 9 for oxygen, and an oxygen cycle is performed. Similarly, the hydrogen circulation line 22 
starts, the exhaust gas which consists of hydrogen containing the moisture from an anode is 
removed by the steam separator 16 in moisture, the ON side of the humidifier 10 for hydrogen is 
supplied, and hydrogen circulation is performed. The moisture separated with both the steam 
separators 15 and 16 returns to the water tank 3. The cooling water line 23 is also started, and after 
it cools through the inside of the cell 2 after being heated by temperature a little lower than the 
temperature of the cell 2 by the third heat exchanger 1 1 . and the cooling water attracted from the 
water tank 3 supplies a part for humidification service water to both the humidifiers 9 and 10. it 
returns to the water tank 3. 
[0028] 

[Effect of the Invention]By generating high oxygen and hydrogen of purity by a solid oxide type 
water electrolyzer. and using this for a polymer electrolyte fuel cell, the H2 molar fraction of an 

anode and the O2 molar fraction of a cathode increase, a generated voltage becomes high and a cell 

output goes up this invention so that more clearly than the above explanation. Hydrogen utilization 
and a ratio of oxygen utilization can be raised by performing an anode and cathode recycling. 



[Translation done.] 
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DESCFRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the composition of the fuel cell power plant of this invention. 
[Drawing 2] It is a figure showing the principle of a polymer electrolyte fuel cell. 
[Drawing 3] It is a figure showing the principle of a solid oxide type water electrolyzer. 
[Explanations of letters or numerals] 

1 Polymer electrolyte fuel cell 

2 Solid oxide type water electrolyzer 

3 Water tank 

4 Oxygen tank 

5 Hydrogen tank 

6 The first heat exchanger 

7 Heater 

8 The second heat exchanger 

9 The humidifier for oxygen 

10 The humidifier for hydrogen 

1 1 The third heat exchanger 

1 2 Main process pump 

1 3 Cooling water pump 

14, 15, and 1 6 Steam separator 
17-20 Blower 

21 Oxygen cycle line 

22 Hydrogen circulation line 

23 Cooling lines 



[Translation done.] 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u==http%3A% 10/26/2010 



JI>,11-214022,A [DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




23 




2H*+1/ZQ2 + 2«- 2H+ + 2e" 



[Drawing 3] 
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[0 0 16] Httift^^^^MJfiTtt. gfi~ 1 0 0 

[0 0 17] m^m6(Dmnxii. mEivm^ymi 
mmwm'!'mmmm<Dmx'mEmmmmm 
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[0 0 18] mMmamwM^mmmmm 

[001 9] 

i:«^ft7j<^;^fxt7)<5><DfltJ&;&§tt. Sfi~ioot 

m&mmmx'mt^o 2mmmMm7mmm 
xvm^tmtimmn. 1 ooorescoiiraTiii 

3ii7i<^y^x\ mwmmnm7iimmmz^mt^7H 
4 mm x'^mmmimm^ 2 t-^ 
'Kmmmixm.hrdmnT.fmm^o 

-W&^X. 7j<^fy^'3J:D±4?>:/i 2-p^*&$n 

57j<^Hf*tt)»HS7k«)Sa 2 -C^S LfcifSOiE^:^ 

X. 7K»^#tf7i<^;9xT«t5o cntctoiin^ 

[0 0 2 0] 7{it:-^T'^-ii3^^S6(Cj:Oi!lDi5$ 
{i^r|ft3^^ST% l:-3f7T5!4L/'c7k3lM*Hf*« 

30 mmmm 2 t-^^ t fci§;s©K^;9"7. i:7i<»%# 
ty7j<^;?jxT'i!ipfj-r So mmmmmm 2 t-ii^ 

Lfc7j<sl;!fxa7j<^;&#tf©T\ ^-Si3:s^t§6T*^3:2 
SStm ^J<^^(iSl 4T7j<Sg;<fXi;7jc5^*^^(iL, 
7l<^;^7.f47j<^^;/i'5'\K=iiU 7k5^{i±3l?:yyi 2 

[002 I] i!^3'y^4©Sllg;!fxa:/'a71 7{CJ: 

0ll^fflj!iaS8§9'\3M?.n. 7m^y'p^(r>7mii7.\,t 

:/n71 8{i:cfci97j<^fflj!ipg§§l O'XjM^nSc ipjsgg 
9. 1 0iiLT{i*n^no;<f;^{C7j<5J-«:iSgtSJ;a 

i}m7/- Yicm-^n. m 2 x-mmLmmci. 0 

[0 0 2 2] Hfti^^i^S«51^S?fi 1 ©;?7y- FMJi: 

K^fflioiis 9 (oxm^m/y.xmmmy-( yzim 

tt^n. |Bieifc7/-FttHlli:7K^fflj!injg^l OOAfflll 

^f^Lxvmmmy^yzzmi'fibnxi.^^o mmm 
m^yz\ {4m7i<^^« 1 5 1 7n 7 1 9 ^mx. * 

50 V- K J: t)gfai^ni.if^;<;x<D7k^^;&5i-SltT7j<^r>' 
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[0 0 2 3] mwmmmmm i asa- 1 o or 
v-r>2 3*^^ttp)nTv>5. ?$g]v-r>2 3«7i<^f> lo 

jHmmmm i o £«^if&?n, m *) ayK^f >^ s kms 
to mm^Mmmmm^is oEc (soiid oxide ei 

ectrolysis CelDtmin. ^^iti^)l^=.7 (Y S 

z) cDc);d*Kl^;i-yfc5^b^ltt©S5@ttfl«?S 

Att 9 0 0 ~ 1 0 0 0 'cmuxmrn-^c m^m-^ 

ii7i(.m(o^mmmm 7 0 xi^iim^x^)^^- so 

t. 3 0%cD^x:t.;l/^-i:9 0 0~l OOOrOiSiS 

*^*:^Sfc*§o i]v~mim^i^^nfc7m%Hz on 

*y-F!!)^e.«#2e" *#tj&$n, to'' Km 

•sti. o"" imwmmmmmLX7y-\'ic3\m. 

-FffliJ)!)^e.Oe *<SfW$n, *V-Fil*>c.«H2 i:* 

[0 0 2 5] mcmmmmmmmc-D^^^xm 
mt^o ^MmmiPMtiiirdm'fmmmx'mb 
ft^mnii'^mmmi^-DxmLrcnijmM 40 

-m^it^cmmntLxmrn^jiOc 

[0 0 2 6] ll:tl»iif^m ZTTk^'i^i' 

3 ti^m^\-^nrc7m. ^-mmrnxm-^ntz 

b-:5'7T«$nT7j<^M(i:*o> i^Km~m 
mis 8 T'i!inii^nTJS(^ 1 0 0 cc t * 0 > mm 
HS7i<a(g«2<D*v-FiJ{c«if&fti5o iiniiiBiNF 

mfj'^mmiixm^L. *v-Fffl!i*^e.7K^^*#tf 50 
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mm^n. 7m^^tts7m^7.imkm^\ 47- 
1 2ti^i<D7Ht-^mt^o 

[0 0 2 7] fgtt^m mM^y'>4i)'ibmmxif^ 
7u^\nM mmmmm 9 tc^ij&^n, 7^^^^ y 

>j ^t^h7mn7.mxiv 1 8{c<fc07j<lffli!)nig§§i 0 
Ffcfi^i&^n. Tk^ffljtassi o{c«^$nfc7j<^;!fx 

cni:tfeKK^tiS7^'>2 l*<eilU :^7V-F3b> 
P.©7|<^^#tf|g^*>P.*5SP;*fX{4^H^3:g«!g§l 1 
T'lKiiLm ^7j<^^ilg§l 5T7i<^^ltS?n. 

fflj!ipSg§9(0AffliJfc#«&?n. igjiti«*^t7t)n§o iBi 
ma. ■mmm^y2 2immL. 7j-Yt^^(r)i^ 
%-^'^t37mi:s^hfs.m-n7s\t%7mm^ \ e t-tk^^ 
its^n. 7j<^ffl)!ipigg 1 ocDAfflijt^ii&^n. 7j<^ti 
lA^ff^^nSo M^J<5i-ai^i 5. 1 er-^i^j 
n/-c7)c^^{i7i<^'>i' 3 fiiMSo *fc)^^7i<7-r y 2 3 
eijt, 7j<^yi'3*^p)ia?i$n/'c?tai7j<{i^=fi$^ 

«?a2rt%l^T?^^L, «)!)DSg§9, lOtCiPiS 
[00 2 8] 

tt> @«««?a®'J<«»«-pffifi<DiSfv^lllgi:7j<|g*4 

0. 7y-FOH2 AV-FOOe ^mti^±ti^ 
y-F, *y-FU'9-'ri';i/%tT*di:i:fi:J;oT. 

[02] @f*iij5^?s«jm?fi©iia^^t0T'S5o 
[03] H{*«)j?ss7j<«is«®isa^^-r0T'355o 

1 sf*i^5^?§n^mtfi 

3 7i<.^yi7 

5 7m^y'!7 

6 ^-ii3^^ 

7 t-^f 

8 ^-^3^^^ 

9 mmmm^ 

1 0 7mmm^ 



